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1 

inr*aii i) a) imx\^tim±co^vi/7 

*-hi, 

©^Wfctfl. 3 : 1. 0-1 5. 0:1. OTfe^J; 

2) «E^l/*UT-*tWEE*»*6BacL, 
T 

3) UE^l/#UT-oHi*naii) fcHWKtf 

*xg*^&*# y v 2/7*- h ^ u v-cd^ 

u -f y ->7*- h 7u# y *?-©&&£if its*** 
#y-fy->7-*-h^i/#"U^-o 

[0 0 0 1] 

ack-mixing) "r&fr^lftt^ (r e cy c 1 
ing) SWCt^oT, *Rttfc«#©#y*fy 

5/7*-hyi/#u v-&aa«»«r«BS-r«>*ttic«-r 
*y o v? >x^x c t \zm-z. 

[0 0 0 2] 

PUs) tt&»fcfcoT*»&Ltf&<fc:3. 

JBJrfc*»£bttTV»*&*, XEWKMST**. £ 

LTM^L#5. TPUs, *©tttt*J;tfJBafcRT 
^mWc^A^>^7h77x (Kuns t s t 
offe) 68 (1978) , ^-v8 19-8 2 5, 
fc*VM4*9h5/a5r^ (Kautschuck), ^ 
= (Gummi), »xyhy7x3 5 (19 8 
2) , ^-v5 6 8-5 S4\ZjLm-tZ£im&. T 

Xtt*yx—r^©^f*l*t, »>Mvm-h 

5, ±TCD#y^l/^>X7XhT-©»&tH«fc, 

^AjSr&attRxa (Tato-b^#yv-ife) 

^i^yv-jsicfc^Tti, •*y$/7*-h-Mr:7 
i/#y v-tt-RM-c#y*-^iy-f ys/7*-h^ 



(2) $$B§¥6-2 0 6 9 6 3 

2 

6^«$n. ^LTj^< 2#B©X8Tttffifi*J£:Efc 

[0003] t p u s tiaRn^^aRno £t> 

hSiffHJRftT**. £B#SfJgl 0 5 7 0 l 

^l/aRyv-Ji/tyyriOOriOtt^** 

fttti 3 0"C{i:jiDS»sn&3>^^hfc»sna." 

t— ©Ay?JBiM***iSl^2l»IBO|fcV»KiW 
BJfr C©*f56ft«*»KWdftfeOICbT^*- *© 

±, ^u#yT-©»*tt»TO«inxttttoT*» 

[0 0 0 4] &£fcBK^yiiftii*Sl 9 6 4 8 3 4 
*XttF<^ftBBa««2 0 5 9 5 7 o*cE«anT 

■ -/wtmaRKSASft*. cn^^M^ic, 

n&»^ *fctt#ytFn*5/;wbft«t 
y^y3/7*-h©^*HiD4hfcixT©^rn*Ti¥U 

3 br«a*nfcs» Fiatt* y 9 f 9 > f 
5» ©^Tfftb^n. &^T*astt, -tbr«»sn*. 

I0jrag$nf:TPUs ©*«fc,«Kk £T©J8 

*«&&agre*o, *UT*n*^ns-cRjssn 

^•^iCMt^aWT**. *a*fcTFUsM»»fc:7 
-f*AlClDXL#*#, aWsS:TPUstt^ny*>jf 

y^^jRyv-sitwrMJttUfcTW^&ton*. ^ 
sowers**, -r&tos, yi/#U7-^^ 

6*«S. «»©*ftttTPUs©fiRlC3Mf«aH 

r. 

[0 0 0 5] F< y&ft&?llg4 2 1 7 3 6 4^Cc£o 

Ran, -tc-ctt^>#yV-tt»i«K:»-Ri»Tr« 
50 lf»tV»3Ci:^*S, E*w©#»i±aasR-r*ct 
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(3) 

3 

nttmmm t R«»©aa©fc» t* < ess rotmrn 

[0 0 0 6] 

UW#*^ 7i:3E-«:fc7* ;i/A^-f 7©W#©T P U s 
©»«©&*, *U-fVS/7*-h^W*yv-#5B! 

[0 0 0 7] 

UM£flHfc a rftfcft©?W "tf U-f y*7*- 
Da) 1 WUfrNTJEUWv'f 7 v7*- h 

b) i3Bxia^na±©«ttotHD*e/;p5MB#u* 

3:1. 0-15. 0:1. 0 T&Sefc? IcgTu 

#U 

2) 'ttEyu*UT-fe«HEE«B^6»*U 
T 

3) »E^*U^-S3»1) fcWUgSI** 

[0008] Haa#u*-;wa#yx^7/^ tf yx 
— #y*-#*-hxtt*ti6»cDig^«sfi*r 
-So SSatf y x-r/P*-^B7^*^>aic 2-4 

^©K*K^**r* itUtt*na±fiD7^w>* 

1, 2-:/DKU>**5"H, xWDntK'J>*(t 

1, 2-^DlfU>^*vHtX5 1 V>**xH©S'& 
•3»«7**U>**yHil/TJf*L<fflVi6n*. 7 

s**©^Tttffiu»*. aaaifljB^tt&t^tt 

V -;i/75 >©«fc 5fc75 y 7)VU-)V ; £ 
itflfl/^ifUD-A, 1, 3-^DtfV>^'j3- 
;K 1, 4-^>S^*-^*J:tfl f 6~^1t>^ 

^fflb#5o ttoSSft* U x-rM-Mif h 7 k 50 



SfB 5 F6-2 0 6 9 6 3 

4 

t£tt# 'J x-x;M— -tfitt* U x~r^ 

^-;V©Sfi{CS^T0-3 0BBX©*«BU*2: 

[0009] jURWfcaw^^yx-T^-MajF*. 

Kli5OO-5OOO0itfl^ft^ d*l&tta 
*KfflVi*CtfeTr**U XS^©B*»©#-WBV> 

sctwt^ aaa^yxx^^-MifctAa 

Ci-ii^**#>Ri*«7;l'n->lrt*6BJfir*2: 

& 7xtf>K, x*y>B. 7*5'f >«*±»-fe/t 

t*.ff7*JHfc -f y7*;«H*J:tff-^7^;H»©J: 
&Bfc«M±fcfc*.lfcm*B. y^;«^J:tf7^tf 

>RoB**€fi^r«. #yxxT-**-;n6«ii"r 

■fc £ ^tf7^3-/l«»lC 1 - 4 ^r©K*Jg^S^TS 

>Biafi:ft© ± 5 a#tfrr s s? * a* >kb«»« a ^ 

SSltOTIrHrC**. #«7;io-^©^<^©Afc 
fci*tfX?l/>yy3-^ yXfl/^U3 

i, 4-y*>5?*-;k i, 5-i>?>i>* 
i, 6-^u*>> ? ^-;u i, io-T*^ 

2, 2-y^^-l, 1, 3 

5 2-10^ #SL<tt2~6^0ft*K?£«- 

ts^uan^^t^ *«7^3-;w»**n 

<&«ptt»Ctt#LT. B^te^xiiffitlcHflDBft*©* 
©fftSTMUflMt*. ***>BtBBLfc^*- 

;^©xxf;^x, *y*-^j*»ti/Tffl^*©t: 

ttl, 6-^*tf>5>*-;l^©J:5a4^6fr©KXK 

ao> - 1 h d***;^ >■©*#•*'*«»* l< a 
7*b>©*#&s«refc*. 

[0 0 10] #Sl/^#yx*?/lot-/Mi, X^>i^ 
t-M'J7y^-K 1. 4-^>yt-MU7 

x^-K x*>5**-;p/i, 

'J7S^-K 1. 6 -^+#>$>*-/P**^>3\fc 

yy3-;p#y7s?<-K i. 6 -^s**>^*-^ 

/l, 4-^>y#->W«y7^-hftJ:0Wy* 
yP7^h>TS5. #ijX^fM-JKi5 0 0-5 

o o o©^e©^§^^t^>o aaa««^-fy^7 

^r^X (Justus Liebigs Ann 
alen der chemie) 5 6 2, i? 7 5 
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(4) 

5 

- 1 3 6i'E&snTir>&as©. sssm. mm^.. % 

[0 0 11] *©^V->7*-htt**MHi:UTEiE 

3MI^Vy7*»h ; fcfcAHtf y*D>5M . 
y->7*-K 1, 4-y^D^D->^V'>7^- 
K l-^JP-2, 4-43,fctf-2, 

4, 4' 2, 4' -££1X2, 2' -yy^DA^ 10 

2, 4-hMl/>H7m-K 2, 4-££tf 
2, 6- FMl/>^ Vy7*-hOi&ft, 4, 
4' 2, 4' -:fei;tf2, 2' -;7i-;M^> 
y-fvm-h, 2, 4' -££i;4, 4' -y7x 

#4, 4' -££tf/Xte2, 4' -^7i-W^> 
y^Vm-h, 4, 4' -v-fVv7*-h-l, 

^7*-h©£5fc*§&v-r ym-K #*u> 

-YV^7*-htt*Oft;'&*€fi'&-r-6. 1, 6-^* 
W?l/>y«fVy7^K <V#n>S?<y^7* 
-k ^*nA.*5/A'^^>'S-f 7x7*- K 4, 
4' -y7xZW^>y-fyy7^-h^9 611% 
^±^%-T £ y7 xx;l/;* * > *M V ~>7*- h Attfr 

s&», 4, 4' --;7x-^^>y^ym-h 

££1*1, 5-i"77-l/>5M V5/7*-K 
[0 0 12] fl»i*Lfc5*f V5/7*-htt. Bl*&*V5 

hco%(cS^T) #U<y->7*-htH8t«fflL 
»*. #y«<V5/7*-hOMS*^«tt, MJ7x 
XJM*>-4, 4', 4" -HJ-* y->7*-kB* 
»*U7iX^#U^?^>#U<yS/7*-h*4* 

U 6 2-5 0 OOWHO^^HtSr^r-rSIBffiai^ 

:neii &t*ttx* 
i, 6-M^>^#--^ vx5 1 V>^Un~;k v 

7^^*-tfx-x^u>yy3-^xtt-i. 4-7 

toxxfJkfci^til, 4-v- (S-tpo+i 

->7;v+v>x-7 1 ;i' ; fctAWtt y#a>^7£>\ 
X5 L U->^75X 1, 2-£J:tfl, 3 -ynt:i/> 
y7^>, N-^^;i/-l, 3-^DKl^>^7S>* 
ctl/N, N ' -y^fJi'Xfl/>y7$>cDJ:^ (53 50 



ftH§¥6-2 0 6 9 6 3 

5 

«) IMMfc5?75> ; fc£Atf2, 4-£c£tf 2, 6- 
hMl/>^7S>, 3, 5-^X^-2, 4-* ± 
tf/Xtt-2, 6-hM^75X 

AK y.'hu-, *ckix/xttxh7-7j^;w-e 

[0 0 13] TPUstSBfifSfcftft:* 
-f y^7*-h-BKiHfc f^fe'&WlcffidTS^ 

«>Ncoxoaait*«6. 9 : i~i. 2 

0 : l*«fcWff*U<ttO. 95:1-1. 10: IT 
TXtt##fcTfcK*L»&. 5M V5/7*-h©NC 

v^^;i/->^ d^=^>';V7 £ >, n-/^;^;v*u 

N, N* -^/^;Vb!^7^>, 2- (S^WIT 

$/xh^» -x*/-;k ^tftfi^D- (2, 

2, 2) -*jr^>*J:r;-t©«i6l«b©±5^ 
«3&*64i»T*<&a#©*=:73>-C*S. #fCff£L 

\mV7±r—Y. gy^hx-K gy^l/-h 
O J; 5 ftiili:<£«3 ±tf S?^MB^71r5r- 
k yWgy7^V-h, t£-«>ficoaifpBlfi»*^ 
^>S!^^> 5 7;^;^oJ:'5^«^b^fe. 

0. 0 00 5-0. ia©»Tffl^6n*. 
[ooi4] H!«offitc, JBa^i^/xttSiinifcfex 

»*i««fic#-ra) > »«»xa, »fr ■ 

« "Sfi-g-ft (High Pol yme r) " iiHSn 
fcyx-f. Xy?. U->^- (J. H. Saunder 
s) fcitfdr-f. 7Ur>^ (K. C. Fris 

ch) JCJ:*»16*, *U^U^W^-M*'«fctf 
2, ^>^-t-fX>^7*'Jy^t-, 1 9 6 2^<fc 

tfi 9 6 4, <Dn^^mmx\z. xteMy&mft 

ffi (DE-A-) 2 9 0 1 7 7 4l:lffltCi:^t 

[ooi 5] TPUsJia*a**-6ft©5iiniw^sini 

fct*«*U*-**-h**0C7^UD=;h 
'J -/X >/X^ U >Htc&M£#, J:0i¥b< 
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7 

f- U >/7?.i?X>&m&#&&Xffo<D TPU s <D£o 
tf'J>iXXf;k 7^MxXtM 7^fcf>6£xX 

)V\^>M J a^.W. (mu 1 t i p 1 e-p in mixe 

[0 0 16] EJ&fi«ttl 0 OTCfcBA. -eUT^^L 
<tel 0 0-2 5 0*C©$gffll*jK:fc5o f (tube) 

ft0tfc*tt#*L<tt2 : 1-2 0 : 1 ©Bfc**, fi 

£tis„ cflDiMiai.snfc«»tt, ^icira^^nfcs 
fomGtotmL<m#2ft, zhfc±9SE£fcEfcsh 
ti»fc**^i/*« , 7-fiiitii*s«. -en*. 

£ off WRXSA: L fcfrft 5 H CSttfclfr* * 0 Bfr>B- 
#*. BISK:, B«B3h*EJ^£*0**«fcff/X 

[0017] e^rim (fflaa) &j:i;Ej&BKii. 8 

0 ± o y « t < ©&pt?e 

& EJSBttaisfca^aa^ssacT, kiss 

©W^^ft5i&^§£#J©i£i& (backward f 

1 ow:"r&t>5ff«8» ^KMrt-caBMcaBEIC 

sLuftflc«ic*v»Ttt. &a (?ut>*>mmm> it* 
Kfo%<D&mR&®mmz&ti?z>-£n\z£ vm 
jrb (loop) awaahs-fftffttfcEfcfcj;^ 

ttff*b<tt^U#UV-©fi«)&Jl 0 0-2 5 OTCt 

[0 0 18] ^l/#UT-felB8f*&*. Jt»Stt» 
fam#33 (static mixer) *WUtJX)V 



(5) ftl¥6-206963 
(buss knea.der) £^©M&$hfc3> 

# y T-©aa*K*»%±ft<aftK:s*j: 5 tcras 
n, *ur±»Lfc*a©JBa^«©«»©a*a* 

[0019] caanaaattftBHt. ^/t«©sa«tc 
M9fi«a«*©aa©*escai;T. 8o%«ko^ 
viBfa©yi/#yv-©aaftasb&ctT»s. & 
afcaaanofiaoaatt. »*tt*aK«ajHtt 

Eisaa^±#-r5t, MEj&fcfcsssaiiirr*. a 

*©a5>saanfesfcr. «ft^»cj:oTyi/# 
yT-©*aa«rai;»SRpiBii:aa^»ua*'r*. ' 
teJRtbT. E*s©aatttt<TS££#T***- 
c hie j: o iijs^^^ < & * - xtmmmzmn v% 

Hf>«a©watt*aa , r«'b©T*'3T» uaaa© 
s*tt©«a«, a«©*#s*±»/xttHaaifia 

[0 0 2 0] LfctfoT, TPUst4«/jNR©»tt©« 

a? »*«ot. coawirffii^^yv-^sis^ttfc 

«att#»K:fthfca««wtft3firu, *LT»ta*» 
s^ivajflrcaiBtiai/Tv^. h©jm!k:j;*:7v# 
yT-©§Hr©2^©*flsaii*©«aajc*ir»TKa 

fcagrrs. »E©w«»*TKaahru»sa!i!tt. 
chsoaaafcioTaitftitfaBoufhfc*^ 
TfeRftSh^^s-c&K *s«»B©aa#«. * 
©*ii©*#©4Mn©B«*»av»6h»«i:t«. $g 

[0 0 2 1] 

[aann 

Ml (iUSEH) 

»2.2 5 0©»?«ft=rr5 1 f 4-^>v^-;U# 
•J7v^-M 0 OfflUS&lCfcS) €1 2 O'CJCiaJS 

u, ^?^if>ai*s*a*fc«o*n*ir#>7 r 
ic<to^Abfco T^^K>a*Wtt**tt»caa 
fcEash&4«i;>*aATv^ i »Bb& (so 

50 •© 4 0fi8 (matci;5>) (04, 4' -y^HJMi 
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>SMV->7*-h (MDI) ^%2^^>f\Z^o 
TFiKmzmX)TLhti. f 5. At, 

^i2 5 0ml fc* a»8©lsrtet«tt» 1 

0 0 0 r. p. mTfe^fc. fl«aflM;4 Q&tomtm 
WfcPH&Snfc. ^Uxxx^5-S^T7 2% CBS 

Ctib <0&#<&T-eEJfc8rt lc£/6B£ft <DS««tf£ 

»*«£«8© 1/3 ©■Bf©«ta»*tl&. V 

[0 0 2 2] 1 ) U T-0JRS©ft£ : 

©ttWi5?^?A'7S>»IK+rK*#±Lfc. HC1 

[0023] mi 

«#80lsHESft«:3 5 0 0 r. p. mtlg^BLfcCi: 

□ Tf^#yT-©JRS9 2X (AUC^S) #«IS&S 
tlfc. B6S0IIWfc*tfSlWttl 3 7<CTfcofco 

i:n6o*#oTTKj»rtTKiBa*iwfli«iia*i 

«#KA«0«»lC*A3*lfc. -ttttfS, ft**©?!' 
* U 1 / 3 <0«M©«TSBt3nfc. d 

[0 0 2 4] «3- 11 (tt««*Scfc»^CO»W<0*» 
» 

aT-S»2 0 0 0O*U^V>**^F1 0 0i$ (2 
Sic**) tfttft&S <**fc*3*tTlr>*fc*D> K 

affso+^^v^fcffiViTaoajfcnfc. ia#8 

CD@eiira3 5 0 0 r. p. mT&ofc. 4 4H& 
©SKLfc (5 CC) 4, 4* -y7i 
-JM^>^Vy7Vh (MDI) #8 2**#> 

fi£#l!g<Z>it8<L3 9 0ml 0§S£^LTV>fc. S 



(6) (•■¥6-2 0 6 9 6 3 

JO 

cr&b*a«B) «BEBta«»0««s=4 2 
7mi). H«a©Jttt#>^ftacTii»sn, 

0rfe0£»WSW (8*8 : EJftSS+StfK) 

&£zf&*kM) <D®&m<DT-?\z& i \zmiztix^ 

fcS"T. LTzW-dT, «K«8JCfe^Ttt^U#yv- 

©a*ttji*aDjff*L< »»»*n&!*B»rt©^u 
#yv-0*«nfc?isai*ai;T. siffin:^ 

^ *©±, ££S (TO ttWWclBttfctt^T 

[0 0 2 6] 2) 7n77*-h/H^ky h^S : 

^7 5>^«$ffl^T75/y->X^$n, HC1& 

fflVifca»jgtt«jfisn&^*yv-ic^^T7n7 

[0 0 2 7] mi 2 

W3-i nca«3T«»sn&^v#yv-tt, *tc* 
n. 5«s <sg£<t£) t» a&n^MBrs&Nai 

Oir*^TattWlcfi^Wfc*t>»L<B&*nfc. ft 
Sn&KJfcffl'&ttttl 4 0-2 0 01ClC»«*61IDjRS 

nfc-»7>^ya-iftfi«^fi^$nfc<, x^y*.- 

(Dlsrteafttt3 0 0 r. p. mt^f;. fl^&tlfc* 
^>Ja-ffffliBfiS2 3 2 5Tnmt^g5 3mm$f 
bTl*fc« 0. 63 (Mt;££) ©fc:X-X^U>X 

x7y>7^F (j&mmm) a*. ^x^h7^-^ (w 

eight feeder) tCfcoTX^ Ua-OW 

$n> mx , r*ci©T#*#y«>^*>x5^hT- 

[0 0 2 8] 
Htl] 
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11 



3* 4 



(ml) 389 427 



160 160 



52 
0 

80 



52 
16 
155 
97 



25.7 28.2 



(7) 
OT3~ 1 1 

5' 6 7 8* 9* 



W6-2 0 6 9 6 3 



170 



427 427 389 389 
170 170 190 170 



52 
0 

82 



25.7 
0.020 



#'J#- )V CC) 
&m$ffl (sees.) 

m m (%) 

(SO 
(kg/h) 

(KSfiicts) 

[oo2 9] c0%mmwoEitifrz>^'vnmzri 
p; 

[0 0 3 011.1) 

a) imX\tttWs±<D^^^7^-ht. 
©^Wttfl. 3:1. 0-15. 0:1. 0t^^ 

2) «^u*uT-*«Esaa*6Bttu 

T 

3) we:7u#UT-<0-a5eigi> icsflBts* 

BWWHrSsfcfc^T. »E:/U#y^-**ftttin* 

& 

[0 0 3 1] 2. ttB5My5/7*-h#. '/^DA 
5"7*-k ;f V*n>SMy->7*-K ^-7^U> 



52 52 

5 16 

155 155 

90 96 



52 
0 



80 
0 



96 98 



28.2 28.2 25.3 16.7 
0.022 0.020 0.044 0.033 



C 



12 
10 11 



427 427 

160 160 

52 52 

16 16 

154 165 

61 74 

28.2 28.2 



B B 



P*V*7*- 4, 4' -^7x-;V 

o man. u 500-5 
0 0 ostn*ui7f;k ^TS5 00-5000 

fc*t5#Ux-rM »fS5 0 0-5 0 0 0Stt 

Daans. fuEl^KEf^m, 

3. fflESM.Vv^*-!**** 4, 4' -^7xqM 
30 ^>s;>fy2/7*-hT*SlftE2aJlE*©*fc 

4. ttEKCS^ aHWBftfl^fcKWWS^BfiST 
*5WEiaicE*o^& 

5. ijEsaais^ 89E«#8©^.«yce*sai; 

E4^k:B«a>m 
[0 0 3 2] 6. ttEJEJeS3»t.-fi^£Sa)tt;2 : 1 
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